Translational control of glial glutamate transporter EAAT2 expression.
Glutamate is the major excitatory neurotransmitter in the central nervous system. Its activity is carefully modulated in the synaptic cleft by glutamate transporters. The glial glutamate transporter EAAT2 is the main mediator of glutamate clearance. Reduced EAAT2 function could lead to accumulation of extracellular glutamate, resulting in a form of cell death known as excitotoxicity. In amyotrophic lateral sclerosis and Alzheimer disease, EAAT2 protein levels are significantly decreased in affected areas. EAAT2 mRNA levels, however, remain constant, indicating that alterations in EAAT2 expression are due to disturbances at the post-transcriptional level. In the present study, we found that some EAAT2 transcripts contained 5'-untranslated regions (5'-UTRs) greater than 300 nucleotides. The mRNAs that bear long 5'-UTRs are often regulated at the translational level. We tested this possibility initially in a primary astrocyte line that constantly expressed an EAAT2 transcript containing the 565-nt 5'-UTR and found that translation of this transcript was regulated by many extracellular factors, including corticosterone and retinol. Moreover, many disease-associated insults affected the efficiency of translation of this transcript. Importantly, this translational regulation of EAAT2 occurred in vivo (i.e. both in primary cortical neurons-astrocytes mixed cultures and in mice). These results indicate that expression of EAAT2 protein is highly regulated at the translational level and also suggest that translational regulation may play an important role in the differential EAAT2 protein expression under normal and disease conditions.